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INTRODUCTORY. 
In carrying out the objects of the organization of an "Agricultural 
Experiment Station," we cordially invite the co-operation of all per~ous 
interestcd in its success. Suggestions as to lines of experiment.al work, 
problems to be solved, inquiries relating to agl'iculture, horticulture, 
stock, and the diary will be cheerfully received and auswered as far as 
possible; but no work will be undertaken unless of public value, and the 
results of which we are at liberty to use for the public good. 
Specimens of grains and grasses; seeds of fruit and forest trees; vege-
tables, plants and flowers that are true to name; varieties of beneficial 
and injurious insects; samples of mineral waters and ores, and whatever 
may illustrate any department of agriculture will be gladly received and 
due aaknowledgments made in annuall·eports. Directions for collecting, 
packing and shipping such specimens will be furnished on application. 
Bulletins will be issued at lea.st quarterly, giving the results of experi-
mental work as fast as completed, together with such suggestions and 
information as may be thought valuable to the farmers of Missouri. 
The bulletins and reports of this Station are sent free to every citizen 
of Missouri who applies for them. Copies a.re sent as soon as issued to 
every newspa.per.in the state, to every Grange, Farmer's Alliance or other 
agricultural organization whose address can be obtained. Bulletins and 
reports are also sent to the leading agricultural papers of the country, and 
will be sent to an11 paper that may desire to exchange. 
Letters relating to any special line of work should be direeted to the 
officer in charge of that division, but all general correspondence relating 
to the work of the Station should be addressed to 
EDWARD D. PORTER, 
Director of Experiment Station. 
COLUMBIA, Boone County, Mo. 
This, as well as a number of other bulletins, have been delayed 'by 
the sickness and subsequent death of Dr. Porter. They are Nos. 21, 24, 26 
and 28, and will be issued as rapidly as circumstances permit. 
P. SCHWEITZER, 
March, 1895. Acting Director. 
DAIRY MANAGEMENT. 
A. M. SOULE, Assistant. 
During a part of the present year it was my privi-
lege to have charge of the live stock and dairy depa:-t-
ments, and to perform, in large measure, the work 
from which the data in this bulletin are compiled. 
For some time previous to my being pl:wod in 
charge, a l'ecord of the amounts of mill{ .and butte!' 
produced, together with the foods cO!lsnmed by the 
dairy herd, had . been carefully kept; so that now a 
mass of matter has accumulated, of such value that it 
seerns to warrant publication for the boneiit of t.hose 
interested in dairy husbandry iIl this state. 
The first part embraces a record of the dairy 
hord, extending over a period of twelve months, from 
... A.llgust 1, 1893, to August 1, lSD4, and is accompanied 
by such diseussions as are considered IlBcessary to 
illustrate the text. 
Part two is occupied with notes and tests of a 
variety of dairy machinery .. 
POINTS TO BE INVESTIGATED. 
The work described in the following pages was 
undertaken · with the object of investigat.ing these 
problems: 
1. To ascertain the annual cost of keeping a cow 
in this state . 
. 2. To study the type of animal best suited for 
the cheap production of milk and butter fat. 
3. To see what etIect advanced periods of lacta-
tion and continual feeding on dry aHd concentrated 
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rations during the winter months, would have on the 
production of milk and butter fat. 
4. To compare the value of the beef type of 
Shorthorns-representing the general purpose breeds-
with Jerseys; and of large with small animals, for 
dairy purposes. 
5. To illustrate the necessity of keeping a record, 
of studying the individuality of the cows, and of 
adopting a rational system of feeding. 
It will be seen the original plan has been quite 
closely adhered to, only being modified in those cases 
where circumstances rendered it necessary. Naturally, 
in so long a period of observations, other questions of 
moment besides those mentioned have arisen, and the 
endeavor has been to treat fully all those of importance 
to the dairyman. 
WHY DAIRYING IS DESIRABLE. 
The dairy industry of Missouri, while an import-
ant one, is capable of much greater development. The 
hard times and the unprofitable nature of the lines of 
husbandry chiefly pursued; have caused the farmers to 
seek more remunerative channels. As many are still 
in a state of uncertainty, it may be well to enumerate 
some of the reasons why dairy farming presents a par-
ticularly inviting field at the present time. Missouri is 
especially adapted to dairying for the following reasons: 
1. The state contains a large amount of rough, 
rocky and broken land, unprofitable for tillage pur-' 
poses, but which furnishes an abundance of rich 
pasturage. 
2. Nature generally provides a liberal suppJy of ice. 
3. The state is supplied with good spring;' and 
well, water. 
~. The crops desired for the cheap production of 
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milk and butter flourish in perfection; namely, corn, 
sorghum, hay, wheat, oats, peas, vetches and roots. 
5. The climate being temperate, is very desirable. 
6. The general environment is favorable. 
7. Nothing will build up the WOl'D soils of the 
state so rapidly and economically as dairy farming. 
8. Owing to the natural ad vantages of a desirable 
climate, cheap food, good pasturage and pure water, 
butter and cheese can be produced as cheaply as in 
any other state in the union, 
THE DAIRY RERD. 
This consisted of three Shorthol'Ds and nine 
Jerseys, a brief history of each being given below. 
Other cows have been included in the herd at; periods 
during the test, but as they had not cornpleted a lacta-
tion peTiod (ten months) or .vere in full f10wat an 
opposite period to those hlCluded, it rendered a fail' 
comparison impossible, and so it was considered best 
to leave them out. The animals in this herd were not 
especially selected f01' dairy purposos, but formed a 
part of the station herd kept for experimental purposes 
and for the instruction of students and visitors. All 
the animals, with one exception, enjoyed remarkably 
good health. The one in question recoived an injury 
to her milk vein, which practically threw her out of 
the test for one month. 
SHORTHORNS. 
No.1. "Spot," A"Pa111ette," five years old; due 
to calve October 25, 1894; dairy record for the twelve 
months ending August 1, 1894, 5407 pounds of milk, 
producing 213.64 pounds of butter. 
No.3. "Emma," A"Paulette," fifteen years old; 
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due to calve November 22, 1894; dairy record for 
twelve months ending August 1, 1894, 5665 pounds · 
of milk, producing 239.82 pounds of butter. 
No.8. "Red," A"Paulette," seven years old; 
due to calve September 10, 1894; dairy record for year 
ending August 1, 1894, 5862 pounds of .milk, produc-
. ing 215.85 pounds of butter. 
JERSEYS. 
No.7. "Beauty," four years old, by "Missouri 
Rioter," out of "Dazie Bates;" due ti) calve Septem-
ber 22, 1894; dairy record for twelve months ending 
August 1, 1894, 6001 pounds of milk, producing 
311.17 pounds of butter. 
No. 11. "Dazie Bates," fifteen years .old; due to· 
calve September 23,1894;. Herd Book No. [A. J. C. 
C.], 12559; bred by Thomas O'Fallon, St. Louis 
county, Missouri; dairy record for twelve months end-
ing August 1, 1894, 5472 pounds of milk, producing 
312.37 pounds of butter. . 
No. 1,2. "Ramapo," eight years old; du·e to calve, 
April 11, 1895; He'rd Book No. [A. J. C. C.], 42671; 
bred by Maj. H. E. Alvord, Amherst, Massachusetts; 
dairy record for twelve months ending August 1, 1894, 
5870 pounds of milk, producing 326.33 pounds of' 
butter. This cow is three-sixteenths "Alphea'" on 
both sides. 
No. 13. "Bachelor's Girl," six years old; due to. 
calve October 26,1894; Herd Book No. [A. J. C. C.], 
47518; bred by Alvord & Mills, South Williamston,. 
:Massachusetts; . dairy record for twelve months ending 
August 1, 1894; 8118 pounds of milk, producing 
429.18 pounds of butter. A straight bred St. Lambert 
cow. 
No. 14. "Mattituck," seven years old; due to. 
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<!alve October 26,1894; Herd Book No. [A. J. O. O.J, 
45534; bred by Alvord & Mills, South Williamston, 
Massachusetts; dairy record for twelve months ending 
August 1, 1894, 6112 pounds of milk, producing 
325.10 pounds of butter. A St. Lambert cow; half 
sister to "Bachelor 's Girl." 
No. 15. "Mary Herbert," six years old; due to 
calve October 6, ,1894; Herd Book No. [A. J. O. O.J, 
45486; bred by F. M. O'Fallon, St. Louis county, 
Missouri; dairy record for twelve months ending 
August 1, 1894, 5613 pounds of milk, producing 
305.78 pounds of butter. 'l'his cow IS a cross of 
"Eul'otas" and Oorona families. 
No. 17. "Babe," five years old; due to cHIve 
'October 14,1894; out of "Bachelor's Gil'l," by "Mis-
souri Hioter;" dairy record for twelve months endi ng 
August 1, 1894, 5008 pounds of milk, producing 
277.21 pounds of butter. 
No. 24. "Nimbus," 3 years old ; due to calve Octo-
ber 8, 1894; dairy record for twelve months. ending 
. August 1, 1894, 3811 pounds of milk producing 214.20 
pounds of butter. 
No. 74. "Alphea Elf," 6 years old; due to calve 
:September 27,1894; Herd Book No. [A. J. O. O.J, 
47519; bred by Maj. H. E. Alvord, Amherst, Mass-
achusetts; dairy record for twelve months ending 
August 1, 1894, 8185 pounds of milk producing 404.60 
. pounds of butter. This cow is one-half of the great 
"Alphea" blood. 
now THE l:1.ECORDS WERE KEPT. 
A special form of record was printed for station 
use, and this together with the scales was kept in the 
milk room adjoining the stables, where the weights 
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were taken and duly recorded. Under the subject of 
remarks were entered the kinds and amount of food 
given each animal, together with notes relative to the 
health, appetite and increase or decrease of milk flow, 
so that none of the details were lost sight of. At the 
end of the. month the weights of the, cows, the pounds 
of milk produced, and the per cent. of fats and the 
kinds and amount of food consumed were calculated. 
These, together with the observations made during the 
month were transferred to a permanent record and 
filed to prevent any of the data being lost or miscon-
strued. 
A composite sample of from two to four milkings 
was analyzed by the Babcock machine for per cent. of 
fat every month, excepting the last three. During the 
latter . period a composite and fresh sample test were 
run in conjunction for two weeks of each month. The 
weights were taken on the 25th of each month imme-
diately after milking and before the cows had received 
any water. 
THE METHOD OF FEEDING. 
During the summer the cows were on pasture and 
received but a small supply of grain. They were given 
this grain in their mangers as they were stabled night 
and morning for milking. They had free access to 
water, and rock salt, both in the stable and in the pas-
ture. In the winter they were kept in a warm stable 
at night but were allowed to run in the yard a part of 
the day, except in cases of inclement weather. The 
milking and feeding were done regularly) nearly all the 
work being performed by one man. N o attempt was 
made to select an economical ration, but the endeavor 
was to keep the animals in good condition and stimu-
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late the milk flow. The advantages of a silo or roots 
to furnish succulent food were wanting, but, in one 
sense, this fact is not to be deplored as it more clearly 
demonstrates the effect of the exclusive use of dry food 
in the production of milk and butter. It is believed, 
however, that somewhat better results can be obtained 
when some succulent food is fed andit is evident that the 
cost of keeping a cow can thus be considerably reduced. 
During the winter the following foods were ~ed, the 
valuations being based on'the average prices paid for · 
these products at the mills in Columbia, except in 
the case of the oil cake and cotton seed meal, which 
were purchased ·in Kansas Oity. These prices, of course, 
are subject to fluctuations in different parts of the 
state, but not to so great an extent as to impair the 
value of the calculations. 
Bran.. ... . ... .................. . .......•..... $12 per ton. 
Corn Chop ......................... .. ......•..... , 16 " " 
Oil Cake.. .. ... ................ ...... ........ . 20 " 1/ 
Cot.ton Seed Meal .... . ... , .... .. . . . . . . • . . . . . .. 18 " " 
Hay...... . .... . ................................ 6 " " 
Pasture. . . . . . . . . . . . . . . . . . . .. .. . ..... .. . .... $3 for the season. 
The daily rations fed each month and the cost of 
the same will be found in table VII. 
For six months of the year (191 ,days) the cows 
were on pasture. The pasture was valned at fifty cents 
per head per month, which lis the valuation placed upon 
it by a number of stockmen with whom we have commu-
nicated regarding this matter. This does not seem too low 
when it is considered that these pastures were largely in 
their virgin condition and nearly all of such a rough, 
rocky nature as to prevent their being used for other 
purposes. No soiling crops were fed. As no analyses 
()f the feed stuffs were made it has been thought best 
. to leave out the table showing the amount of dry mat-
ter consumed rather than use other than the actual 
figures. In making the calculations each cow is 
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charged the full amount for hay and pasture, as these 
were the only maintenance food they received when 
not in the test. 
THE TABLES AND WHAT THEY INDICATE. 
In table 1. the names of the cows in the test, the 
age, bre\?d, weight, and date of calving in 1893, are 
given. ' This applies in all cases, except Ramapo's, who 
dropped a calf in May, 1894, after being out of the test 
,three months; a fact to be regretted, as she is one of 
the most valuable cows in the herd. The Shorthol'll 
cow, Red,was only in the test for ten months, and Spot 
and Beauty eleven months. At the end of the period 
all the cows were heavy with calf and were turned off 
on August 1, 1894, and calved that or the following 
month. 
It will be seen that Ramapo was only in milk 273 
days, Red 304, Spot 320, and Beauty 325. All the 
others were in for 365 days, making an average of 345 
days for the herd. The average yield of milk was 
5924 pounds. The largest quantity was given by 
Alphea Elf, who produced 8185 pounds. Next to her 
came Bachelor1s Girl, with 8118 pounds to her credit. 
The smallest yield was from the Jersey heifer, Nimbus, 
namely, 3811 pounds. The average number of pounds 
of butter made was 297.93; the Jersey cow, Bachelor's 
Girl, heading the list with , 429.18 pounds and closely 
followed by Alphea Elf with 404.60 pounds. Hamapo 
stands third, with 326.33 pounds from a nine month 
period. The smallest numbel: was made by the Short-
horn cow, Spot, with 213.64 pounds. 
Ear 
Tag 
No. 
--
1 
3 
7 
8 
11 
12 
13 
14 
15 
17 
24 
74 
TABLE I.-The History and Total Production or Each Animal. 
Name Age Date of No. of No. of TOTAL PRODUCTION. 
of in Breed. Weight Calving Mos. Days in in Pounds. in Cow. Years in 1893. Milk. Milk. Lbs. of Milk\LbS.ofButter 
I Spot •••.•••••••. 5 Shorthorn 1229 Aug. 14 11 320 5407 I 213.64 
Emma ...••.• .•.. . 15 Shorthorn 1356 May 5 12 365 5665 239.82 
Beauty .••.••••••. 4 Jersey 816 Sept. 7 11 325 6001 311.17 
Red .. .•. .•...•.• .. 7 Shorthorn 1202 Sept. 18 10 304 5862 215.85 
Dazie Bates . ...... 15 Jersey 889 May 18 12 365 5472 312.37 
Ramapo .......... 8 Jersey 940 April 30 9 273 5840 326.33 
Baehelor's GirL ... 6 Jersey I 973 June 7 12 365 8118 429.18 
Mattituck .•... .. .. 7 Jersey 976 June 15 12 365 6112 325.10 
Mary Herbert ..... 6 Jersey 931 June 26 I 12 365 5613 305.78 
Babe ... ... . •..... 4 Jersey 903 May 21 12 365 5008 277 .21 
Nimbus . .... . • "'1 3 Jersey 921 Apl'il12 12 365 3811 214.20 
Alphea Elf ..... 6 Jersey 917 June 6 12 3G5 8185 404 .60 
Average .. .•• ... . .. . ••.•......•..........•..• . ..... . ...... .. .. • ••.. 345 5924 297.93 
--- ---- -- ----
- _ ... --- - --- - -
I-' 
I-' 
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WHEN DOES A COW CEASE TO BE PROF" 
ITABLE. 
The question is repeatedly asked as to what agoe a 
cow can be profitably kept. This must be determined 
by the scales, the Babcock test, and the value of her 
offspring for re-stocking the dairy stable. Cows are 
generally in their prime at five or six years old, as 
illustrated by Bachelor's Girl and Alphea . Elf, and 
should continue to be useful for from six to ten years. 
A cow like Daisy Bates, who, at the age of fifteen, will 
still annually produce 5472 pounds of milk, making 
302.37 pounds of butter, and drop a valuable calf, is of 
service· as long as she preserves such a record. On 
the other hand, Emma, being as old, while producing 
5665 pounds of milk, only made 239.82 pounds of 
butter, and her calves being of no -value for dairy 
stock, she should be speedily disposed of and a more 
profitable animal put in her place. 
In table II. will be found the monthly weights 
and the average weight for the year of . each animal. 
This table and se-veral succeeding ones have been 
arranged so as to show the period in 1893 and 1894, 
commencing with· August of one year and terminat-
ing with July of the next, so that the results can 
be easHy followed. It will be seen the Shorthorns 
were much heavier than the Jerseys (Emma heads 
the list, weighing 1356 pounds), the average weight 
of the Shorthorns being 1262, as compared with 918 
pounds in the case of the Jerseys, a difference 6f 344 
pounds. 
The Shorthorns were large, well formed animals t 
and indicated the dairy form quite distinctly. It will 
be seen from stUdying the table that no marked varia-
tions occurred in the weights of the animals. They all 
TABLE H.-The Monthly and Average Weights of the Oows for the Year. 
PERIOD IN 1893. PERIOD IN 1894. 
NAME. 
Average for 
Aug. sept., Oct. Nov. Dee. Jan. Feb.jMarch! April I May June July the Period. 
Spot ....• . •...... .... 1200 1225 1180 1145 1195 1235 1230 1235 1 1240 1~90 1340 1228 . 63 
Emma .... •....•.. 1352 1320 1296 1320 1310 1352 1340 1350 1385 1340 1420 1485 1355.83 
Beauty .. . .. . ...•. .... 815 836 SilO 770 815 800 825 820 780 825 865 816.45 
Red . . ......•..... ... • •• 0 1215 1190 1]55 
1
1145 
1115 1200 1200 1180 1275 1340 1201.50 
Dazie Bates . . . .... 915 850 900 920 965 855 865 845 855 850 885 965 889.16 
Ramapo . . ....... 920 920 915 940 I 905 ! 897 955 . ... .... 0 ••• 1030 975 939.66 
Bachelor's GirL ... 1000 995 1030 965 953 940 940 950 950 920 990 1045 973.16 
Mattituck ........ 1012 1002 1000 950 953 925 970 980 957 950 975 1035 975.75 
MaTY Herbert ..... 925 900 935 930 910 910 930 945 975 930 950 1030 939.16 
Babe ............ 885 870 885 875 875 850 910 920 920 910 940 990 902.50 
Nimbus .....•. '" 655 653 690 710 682 725 640 730 745 740 800 885 721.25 
Alphea Elf. " •••• 952 945 950 950 855 860 890 930 930 920 965 1055 93il .50 
I 
...... 
CJ,j 
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weighed more at the close of the test than at the be-
ginning. Nimbus, the Jersey heifer, showed the 
largest gain, 230 pounds, which would be largely 
accounted for by the growth she made during the 
period. The tendency to give less milk and lay on 
more flesh is probably due to the waning lactation 
period, and the fact that the cows were all heavy with 
calf and were replenishing the system for the larger 
demands on ~t at the beginning of another lactation 
period. 
Table III. indicates the yields of milk by months. 
A tendency is observed in all the cows to give gradually 
less and less milk as the lactation period advances; but in 
nearly every instance the stability and persistence of 
the milk flow is worthy of note. 111 several cases 
where wide variations occur it will be observed that the 
preceding or succeeding month or months was marked 
by. a larger flow than usual. Thus, an equilibrium is 
preserved, the months of under or over production 
being usually,-and naturally-succeeded by months of 
medium production. So that taking the average of a 
long period of lactation it will be found that the varia-
tions in milk flow are notso marked as is commonly sup-
posed. And it is to be inferred that if the foods and 
environment are not what they should be, the variations 
will be greater or less in proportion to the disturbing 
cause. These facts simply emphasize the necessity of a 
closer study of the individuality of the cow. 
Table IV. shows the per cent. of fat as obtained from 
the monthly tests. This table serves to illustrate the 
tendency in some cows to give a high per cent. of fat at 
the beginning of the lactation period accompanied by a 
large flow of milk-'-as will be seen by referring to table 
IlL-and the opposite tendency in others, i. e., to 
inc tease in per cent. of fat as lactation advances. These 
TABLE IlL-The Monthly, Average, and Total, Production of Milk in Pounds by Each Cow. 
PERIOD m 1893. I PERIOD m 1894. 
Average 
per Month. 
Total for 
the Period. NAME. A'g. S,pt.1 O.t.1 N".! D,. I J,..! Feb. "~'bi April! "'y I J,nel J,ty 
Spot .. , ..... " ., ,'--~ ~I~ 457 I 595 ~ 471 I 470 535 493" 442 1--4-91-.-5-5 -1---5-40-7--
Emma" . , , , .•.. , , 779 524 449 428 393 l 508 428 416 431 459 446 404 472.08 5665 
Boauty .... , .. , .. ,. 288 70S 684 512 I 644 533 505 527 534 544 523 545.54 6001 
1 
Red. . . .. . .. .. .. .. 621 737 612 I 679 565 558 601 584 508 397 586.20 5862 
I 
Dazie Bates ... ,.. 797 533 476 432 336 i 415 37S 310 392 447 469 487 456.00 
U:tmapo . . . . . . .... 892 644 509 518 430 ! 533 375 782 1187 
I 
Bachelor'S GirL.,. 1040 735 665 643 316 ! 709 637 613 700 743 553 764 
Mut tituek.. .. ., . 829 609 546 510 3SS I 515 414 410 450 518 300 623 
Mary Herbert ... , ,. 1069 697 605 579 407 i 431 30± 314 293 *148 485 281 
BalJe ... , .. , , . , " 513 409 404 406 329 ! 405 367 356 400 462 616 341 
i 
Nimbus.. .... .. • • .. 366 254 259 289 240 i 329 316 361 223 376 404 394 
AJphea Elf. . . .•• .. 1191 866 522 662 514 i 678 562 568 580 642 682 718 
, 
*The small yield due to an injury to the milk vein. 
652.22 
676.50 
509.33 
467.75 
417.33 
317.59 
682.08 
5472 
5870 
8118 
6112 
5613 
5008 
3811 
8185 
f--l 
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TABLE IV.-The Monthly and Average Per Cent. of Fat in the Milk. 
PERIOD IN 1893. PERIOD IN 1894. 
NAME. 
NOV., Dec. Aug. Sept. Oct. J an. Feb. March April May June July 
----
Spot ........ . ...•........... ...... 2.8 3.4 3.2 2.6 3.0 
, 
3.4 3.4 3.0 3.1 4.0 4.0 
Emma .. : .. . ...... . .•.•..•.... 3.8 3.8 4.0 3<.5 2.5 2.6 3.0 3.2 3.0 4.0 4.3 4.4 
Beauty .... . .... . ............ ...... 3.4 4.2 5.0 4.0 4.4 4.5 4.5 4.2 4.2 4.2 4.5 
Red .. ........ : ................ ..... . .. . .. '2.8 2.4 2.6 2 .8 2.8 3.0 3.2 3.6 4.1 4.1 
Dazie Bates ................. 5.0 4.5 4.8 4.8 4.8 4.0 5.2 4.5 5.0 5.4 5.2 4.0 
Ramapo ................ . .... 5.0 4.4 5.2 5.0 5.2 4 .2 4.5 ...... ...... . ..... 4.5 4 .2 
Bachelor's Girl. .............. 3.3 4.0 4 .8 4.8 3.8 4.6 4.6 4.3 5.4 5.2 4.6 3.8 
Mattituck .................... 4.1 3.9 4.0 5.0 4.4 4.4 5.0 4.4 4.8 4.6 4.6 4.2 
Mary Herbert ............... 4.6 4.0 4.6 4 .8 3.6 4.6 4 .6 4.6 5.0 5.6 5.0 4.3 
Babe . ...........•.......... . 3.8 4.7 4.2 4.5 4.8 4.5 4 .9 4.8 5.2 5.2 4 .3 4.9 
Nimbus ......• . ...•........ . 4.8 3.5 4.5 4.5 4.8 4.6 4.9 4.8 4.0 4 .3 5.1 5.4 
AlpheaElf ..... '..•...•.... . . . 4.2 3.8 4.5 3.9 '4.5 I 3.8 3.7 3.8 4.5 4.6 4.2 4.1 
Average. 
3.26 
3.50 
4.28 
3.14 
4.76 
4.69 
4.43 
4.45 
4.60 
4.65 
4.60 
4.13 
I-' 
0} 
17 
facts go to prove what has been said before, that each 
cow possesses a peculiar individuality of her own. 
Taken as a whole, the table does not disclose any wide 
variations, and the percentages are found far more 
constant from month to month than is generally sup-
posed. The average per cent. of fat produced by the 
herd was 4.21. The highest average was made by 
Dazie Bates with 4.76, followed by Ramapo with 4.69, 
and Babe with 4.65. The lowest average was made by 
Red with 3.14. 
Table V. gives the amount of butterfat produced 
each month and the average and total amount for the 
year. The highest average was made by Bachelor's 
Girl with :29.80 pounds per month and 357.65 pounds 
for the year, a little less than a pound a day. Alphea 
Elf was second with 28.10 pounds per month and a 
total of 337.17 pounds for the year. Ramapo, Matti-
tuck and Dazie Bates follow in the order named with a 
total production of 271.94, 270.92, 260.31 pounds of 
fat respectively. The highest prochlction of fat in a 
single month was made by Alphea Elf wit.h 50.01 
pounds, followed 'oy Mary Herbert who made 49.17. 
This was at the rate of two pounds of butter per day. 
Table VI. gives the amounts and kinds of food 
consumed by oach animal during the year. It 
also shows the cost of each animal's food for the 
same period. It cost $46.40 to keep the large Short-
horn cow Emma against $27.63 for the Jersey cow 
Ramapo. It will be noticed that the totals of feed stuffs 
consumed by the herd are appended, which, valued at 
the prices noted on a previous page, amount to $423.60 
for the year. No account is taken of the attendance 
as the mannre is considered fully equal ·to it in value'. 
Thus it will be seen the average cost of keeping a cow, 
undersevel'al disadvantages, in the state of Missouri, 
need not exceed $35.30 a year. 
2 · " 
TABLE V.-:-The Monthly, Average, and Total, Production of Butter Fat in Pounds by 
Each Individual. 
PERIOD IN 1893. PERIOD IN 1894. 
NAME. 
_A_u_g_'I_s_ep_t_'I_o_c_t'_I_N_O_V_.'_D_e_c_'II_J_a_n_" _F_eb_. _M_ar_'Cl_hl_A_p_ri_II_M_a_Y __ J_u_ne_!_J_U_IY_
1 
__ _ 
Spot... ..... . .. 2.26 23.59121.95 11.881 17 .85 16.45 16.01 14.10 16.58 19.68: 17.68 
Emma ........ ~ .. 29.60 19.91 17.961 14.98 982113.20 12.841 13.31 12.93 18.36 19.17117.771 
Beauty.... ...... 9.79 29.73i 34.20 20.48 28.33 23.94j 22.92 22.13 22.42 22.841 22 .531 
Red ..... ........ ..... . 17.38117.68 15.91/29.01 15 .821 16.74 19.23 21.02 20.82116.271 
Dazie Bates ..... 39 .85 22.98 22.84 20.73 16.12 16.60 19.65, 13.95 19.60 24.13 24.38 19.48 
Ra.mapo . . ........ 44.60
1 
28.33 26.461 25.90122.36: 22.38 l6 .871 .. .. ... . ..... 35.19: 4985 
Bachelor's Girl ... 1 34.32 29.40 31. 92 30 86 12.00 32.61 29 .30 26.35 37.80 38.63 25.43 29.03 I I i. ! Mattituck . .. 33.981 25.75 21.84 25 .. 501 17.071 22.66 20.70 18.04 21.60 23.82 13.80126.161 
Mary Herbert. 49.171 27.88 27.83
1 
27.791 14.65 19.82 13 .98 14.44 14.65
1 
*8.28'124.251 12.08 
B~be.... . .. ..... 19.49 19.22 16.961 18.27,15 .79 18.22 17.98 17.08 20.801 24.02 26.48
1 
16.70 
Nunbu8 .......... 17.56 9.89 11.65! 13.00 11.52 15.13[15.48 17.32[ 8.92[16.16 20.60 21.27 
Alphea.Elf.. ...... 50.01 32.90 23.49 25.81!23.131 25.76 20.79 21.58 26.10 29.53128.64: 29.431 
Average Total Fat 
per Month. Produced. 
---
16.18 178.03 
16.65 199.85 
23.57 259.31 
18.98 189.88 
21.69 260.31 
30.22 271.94 
29.80 357.65 
22 .58 270.92 
21.23 254.82 
19 .25 231 .01 
14.87 178.50 
28.10 337.17 
·Small yield due to injury to milk vein. 
...... 
00 
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TABLE VI.-The Food Consumed During Year. 
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236/4291 ~ $41.31 Spot ................... 1588 1376 280 
Emma '" ..... '" .... 1914 1506 313 263 I 4791 191 46.40 
Beauty ..... . .......... 1261 1009 18S 160 
1 2890 
191 30.63 
Red .. , ..... .. .. ..... 1554 1342 271 229 4163 191 40 .33 
Dazie Bates. 10 •• • •••• • • 1486 11078 206 173 3154 191 33.61 
Ramapo 
" ' '" 
....... 1110 702 146 110 3296 191 27.63 
Bachelor's Girl . .... . ... . 1548 1140 221 186 3389 191 35.46 
Mattituck ............... 1554 1146 22~ 187 3410 191 35.62 
Mary Herbert ....••..•.. 1564 1156 225 189 3450 191 35.93 
Babe ..... . .. . ..... .. 1493 1085 207 174 3182 191 33 .82 
Nimbus. . . .... .... 1320 912 16·1 138 2515 191 28.65 
Alphea Elf.......... •.• 1506 1098 21.1 17713229 191 34.21 
Totals . ..... . .....•. . ... l7s981135501~ l2222lli6o;~1:23. 6~ 
Average cost per cow. . . . . . . ...................... , ...... $35.30 
In table VII. the rations fed each day and each 
month are given. These rations, in the case of the six 
winter months, were all fed at the rate of 1000 pounds 
of live weight. . During the summer months all the 
cows were fed equal amounts. 
For four months of the year the grain ration was 
both concentrated and heavy, totalling sixteen 'pounds 
of grain and twenty pounds of hay, or thirty-four 
pounds in all, per day. For the other two months, 
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January ... . ....•. 1--5-1--5-1-·-2-· 1~---;)~---;t1$.1681$60.46 ------;J4~~J571208.001---s.u1$ .938;$.240 
5 5 2 2 20 ..... 34 .168 56.66 5362. 223.80 1191.50 7.99 1 '1.006.253 Febru&l'y ........ 
5 5 2 2 20 "" 34 .168 59.14 4882 197.74 157.48 6.371.2111 .29D 
5 5 .2 2 20 34 .168 51.08 5067 217.86 168.DO 7.26 1.008i .234 
4 4 .. .. ..... P 8 1*.056
1
23.55
1
1 
"'8 212.95 0'75.,.1 7.83 ""i'''' 
4 P 4 *.024 i 15 .03 6281 281.28 209.361' 9.37 .239, .53 
4 ............ P 4 *.024 14.931 6561 278.25 211.64 8.97 .2271 .53 
4 ...... .... ........ P 4 *.024 10.75! 7476 318.58 241.16110.27 .1431 .33 
4 . : .... ...... ...... .. P 4 * . 024 12.07 5640 228.31 188.00 7.61 .214
1
.52 
4 4 P 8 *.056 26.83 6458 271.65 208.321 8.76 .415' .98 
4 4 20 28 *.116 42.43 6574 276.67 . 219.13 9.22 .645 1 .153 
March ..... 
April ....... .. 
May ....••..•..... 
Juna: ......... . 
July ........... .. 
August .......... . 
September ..•...•. 
October .......... , 
November ..•••••. 
December. : ...... : 5 __ 5 ___ 1 ___ 1_~ __ ~-= 50.67 4934 190.73 1159.16 ~I1.026 .265 
Averagcs .... : .. :.1 I...... ....... ... I.... .... .. .. I .104 I 35.301 5927 248.28 1194.87 8.161 .625 .152 
~:Plus pastureat-50 cen~s pel' month or 1.66 centoll per day. 
l'.:> 
o 
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eight and twelve pounds of grain respectively, and 
twenty pounds of hay were fed. These rations were 
found ample and satisfactory in the case of t.he pure 
type dairy cows, but in the case of the others, the 
tendency was more to fat production. The cost of the 
daily ration during the four winter months of heavy 
feeding was 16.8 cents, as compared with 2.4 cents, 
plt),sthe cost of the pasture, dming the four summer 
months . The object in feeding grain in the summer 
was simply to feed sufficient to sustain a normal flow of 
milk. The average cost of the daily ration for the 
year was 10.4 cents. 
In the latt.er portion of the table is found the cost 
of feeding the herd, the total production of milk and 
butt.er fat, the pounds of milk and fat, per day, and . 
the cost of 100 pounds of milk and of one pound of fat 
each month. This enables the reader to obtain a very 
clear insight into the effects of the cliffereut rations on 
milk and fat production. It will be noted that in the 
month of August, 1893, 7476 pounds of milk and 318.58 
pounds of butter fat were produced at a cost of $10.75~ 
This was at the rate of 241.16 pounds of milk and. 
10.27 pounds of fat daily; the milk costing l4.3 cents 
per 100 pounds and the fat 3.3 cents. 
Comparing this with January, 1894, the sixth 
month of the lactation period when the heavy grain 
rations were being fed, there were 6441 pounds of milk 
and 251.57 pounds of fat made at a cost of $60.46. 
This was at the rate of 208 pounds of milk and 8.11 
pounds of fat; the milk costing 93.8 cents pel' 100 
pounds and the fat 24 cents per pound. The highest 
production of milk and fat at the lowebt cost was in 
. the month of August, on grass pasture and a light grain 
ration. 
The smallest production of fat was, in the month 
-d 
0 
0 
NAME. Weight. ~ 
.... 
0 
.... 
rIl 
0 
0 
Spot ..... "'1 1229 $41~ 31 Emma .. ... ... 1356 46.40 
Red .. ........ . 1202 40.33 
Averages ... 1 1262 42.68 
Dea.:uty ....... 816 $30.63 
Dazie Bates ... 889 33.61 
Ramapo ..... 940 27.63 
Bachelor's Girl 973 35.46 
:M attituck .... . 976 35.62 
Mary Herbert.. 931 35.93 
llabe .......... 903 33.82 
Nimbus ....... 921 28 .65 
Alphea Elf .... 917 34.21 
-
I 
. Av~rages ... 1 9]8.4 32.84 
TABLE VIII.-Summary of Results. 
"SHORTHORNS." 
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5407 16 .8 1 $.76 4 0l01.76 J78· 03 I'·23 2 . 213:64·1 $.1'" $ 53M $ 60.45 :$ 12-:10 5665 15 .5 .81 9 106.16 199.85 .23 2 239 .82 .19 3 59.95 59.76
1 
13.55 
5862 19.2 .688 110.36 179.88 .224 215.85 .186 53.96 70.03' 13 .63 
5644.6 17.161 .757 106.09 1185 .92 1~2 9 1 223-:10119 1 55 . 77 1 63.41 I 13 ~ 09' 
"JERSEYS." 
6001 18.4 $.51 0 1$112.96 259.31 $.11 8 311 .17 $.098 1$ 77.79 1$ 82.33 '$ 47.16 
5472 15 .0 .61 4 103.00 260.31 .12 9 3i2.37 .10 7 78.09 69.39 44.48 
5870 21.4 .47 2 109.92 271. 94 .10 1 326 .33 .08 4 81.85 82.29 53.95 
8118 . 22 . 2 .43 6 152.80 357.65 .09 9 429.18 .08 2 107.29 117.34 71.83 
6112 16.7 .58 2 11 5 .04 270.92 .13 1 325.10 .10 9 81.21 79.42 45.59 
5613 15.3 .640 . 105.64 254.82 
.. 
.14 1 305 .78 .11 7 76.44 69.71 40.51 
5008 13 .7 .67 5 94.28 231.01 .14 6 277.21 .12 2 69.30 60.46 35.58 
3811 10.4 .75 1 71.72 178.50 .16 0 214.20 I .13 3 53.55 43 .07 24.93 
8185 22.4 .41 8 154.08 1337.17 .10 1 404.60 .08 4 101.15 119.87 66.94 
6021 1 17.3 I .56 6 1113.27 I 269.07 . 12 5 I 322.88 I .104 I 80.74 i 80.43 I 47.88 
~ 
~ 
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of December, H)O.73 pounds. The lowest number of 
pounds of milk was given in March, 4882 pounds. In 
both these months heavy grain rations were fed. It 
cost $1.21 to produce 100 pounds of milk in March and 
29.9 cents for a pound of fat. Both milk and fat were 
made more freely during the summer months, indicat-
ing the special adaptability of grass pasture for dairy 
purposes. 
The averages show that 5927 pounds of milk and 
248.28 pounds of fat were made at a cost of $35.30 per 
month. This was at the rate of194.87 pounds of milk 
and 8.16 pounds of fat; the milk costing 62.5 cents per 
hundred and the fat 15.2 cents pel' pound. 
Table VIII. gives a summary of the results obtain-
ed and also a comparative table indicating the value of 
the two breeds in the test for dairy pmposes. 
Analyzing the table it will be observed that the 
highest number of pounds of milk per day aDd year 
was made by Alphea Elf followed closely by Bachelor's 
Girl. r:rhese two cows also produced 100 pounds of 
milk the cheapest at the rate of 41.8 and 43.6 cents 
each. As they led in fat production as well, they were 
natl1l'ally the most profitable cows for the purpose of 
the milk and butter dairy. They made a pound of fat 
at a cost of 10 cents and butter at 8.4 and 8.2 cents per 
pound. . The individual merit for each cow in these 
directions was as follows: 
24 
T. . C I · Milk Bntter Value Value 
Name of ow. pi'oQuction. Pl'oduction. for Mill" fOi' Butter. 
I 
--_._--,--------------- ----
Spot .. . ... .... 10 12 10 12 
Emma ..... . . . . . . 7 9 11 11 
Beauty ...... ..... . 4 6 3 4 
Red ... . ... ...... 5 10 6 10 
Dazie Bates. . . .. 9 5 8 6 
Ramapo .. . . .... 6 3 4 3 
Bachelor's Girl .. .. 2 1 2 1 
Mattituck .... .. 3 4 5 5 
Mary Herbert ..... 8 7 7 7 
Babe ..... ...... .. 11 8 9 
.8 
Nimbus ... .. ... . . 12 11 12 9 
Alphea Elf . .... . . 1 2 1 2 
. ', In studying the averages presented by the two 
breeds some interesting facts are noted. It will be 
seen that a great variation in the weights and cost of 
keepingocc11l's, but that the yearly and daily pl;oduc-
tiol) of milk is quite close. The cost of producing lOC 
pounds'Val'ies from 56.6 cents in the case of the Jerseys 
to 75 .7 cents in the Shorthorns. " 
The avel'agesshow a preference in favor of tpe 
Jerseys for milk selling purposes, and a decided one 
with regard to the cost of and total production of but-
ter fat and butter. It also proves that while the gen-
eral purpose animal has its proper place, that place is 
not in the dairy. The greater weight of the Short-
horns and the tendency to lay on flesh made them 
costlier to feed and they did not make such good use 
of the food as the smaller cows. While size in the cow 
has little relative value, the smaller cows occupy less 
25 
room, are easier to hanGle and are equally productive 
if not the superiors of the larger ones. 
The average value of the milk at four cents per 
quart-which is not a fair basis owing to the varying 
per cents. of fat contained in the milk of different cows 
-was 106.09 and 113.38 cents, respectively. 
The Shorthorns averaged 185.92 pounds of butter 
fat at a cost of 22.9 cents, making 223.10 pounds of 
butter, costing 19.1 cents per pound. The average 
value of this butter was $55.77 and the profit from 
selling the milk and butter was $63.41 from the former 
and $13.09 for the latter. 
On the other hand tlle Jerseys produced 269.07 
pounds of butter at a cost of 12.5 cents per pound, 
making 322.88 of butter costing 10.4 cents per ponnd. 
The average value of this butter was $80.71 and the 
profit from selling the milk and butter was $80.43 and 
$47.88 respectively. 
The table also illustrates the greater profits that 
are made from milk dairying as compared with the 
manufacture and sale of butter, a problem of much 
interest to dairymen situated in close proximity to 
towns and cities. Under the head of profit from selling 
milk and. butter is given the valne of the cows for 
these purposes. The milk is valued at 4 cents per 
quart, but a careful estimate shows that it would cost 
1 cent per quart f01' delivery, so that the actual, but 
not the presumptive value of the cows is given. 
The butter was all solel at 25 cents per pound and 
the calculations were made on this basis. 
There were some 65000 pounds of skim and but-
termilk which investigators have found to be worth 
from 25 to 50 cents per hundred pounds for feeding 
on the farm. At 35 cents per hundred pounds it 
would be worth $227.50. It is not possible to credit 
26 
each animal with the amount dne her as the milk 
was all manufactured together but it is certain the value 
of the skim milk is ample to cover the cost of mak-
ing the butter . . 
THE EFFEOTS OF FOOD ON THE PRODUOTION 
OF MILK AND FAT. 
The effects of the food on the quality and quantity 
of milk was at no time marked. A small, but percepti-
ble, decrease occurred with all the animals as lactation 
advanced. As all the foods given, with the exception 
of the pasture, were dry and concentrated, large varia-
tions were not looked for. 
It will be remembered that during the summer of 
1893 and 1894 intense droughts prevailed over the state 
and the effects of these droughts on the milk and but-
ter yield and the condition of the animals are noted 
with interest. Comparing the months of August, Sep-
tember and October, 1893, September shows a shrink· 
age of 1836 pounds of milk and 90.27 pounds of fat 
over August; October a shrinkage of 1008 pounds of 
milk and 46.93 ponnds of fat over August; but an 
increase of818.ponnds of milk and 43.34 pounds of fat 
over September. Comparing the months of May, June 
and July 1894, an increase of 833 pounds of milk and 
38.33 pounds of fat were made in June, and an increase 
of 280 pounds of milk and a shrinkage of 3.03 ponnis 
of fat in July. 
The most notable shrinkage was in the month of 
September, and may be attributed partly to the fact 
that the cows were nearly all fresh and the · milk flow 
subject to greater variations. As the lactation period 
advances these variations seem to grow less and less 
27 
as seen in the months of June and July. The live 
weights remained quite constant in all but the last 
three months when a continual gain is observed. It 
would seem that this constancy in the production of 
milk and butter fat and increase in live weight must be 
due, in a measure, to the fact that as the pastures 
became shorter and dryer, they were more nutritions. 
These results would also indicate that succulent food is 
not always necessary to maintain the milk flow. 
Turning the cows off a highly concentrated grain' 
and hay ration did not produce the large increase in 
milk flow that was anticipated. A comparatively small 
increase occurred in May, followed by a much larger 
one in June, showing that it takes the system some time 
to become accustomed to the food. Especially is this 
true where the lactation period is a long one. 
The neeessity of studying t.he indi vidnality of the 
cow is shown very clearly by the results. Every animal 
requires varying quantities of food suited to her nature; 
some needing more food than others, and possessing a 
greater capacity for converting the food elements into 
milk and butter fat. Some cows have the ability to 
give a larger flow of rich milk than others and are not 
so readily affeeted by changes of food an d en vironment. 
Then, all animals are noteqnally useful for the same 
purpose. r.ehose cows that give a large quantity of 
milk poor in fat might be useful in the milk dairy 
whereas they 'would prove failures in the butter dairy. 
Thus, every animal has a peculiar temperament which, 
as it were, requires to be drawn ont and developed. 
FEEDING. 
The necessity for a rational system of feeding' in 
the dairy must be self evident to those who have 
28 
given the matter careful consideration. The source of 
the different ingredients ill milk is believed to be as 
follows: The water is obtained from the food and 
water consumed by transudation through the blood; 
the casein and albumen largely from the food; the fat 
partly from cell activity and degeneration of the fat 
cells of the udder and partly from the albuminoids of 
the food; the sugar probably from protein of the food, 
assisted by cell activity, and the ash from the mineral 
matter in the food. 
Seeing, then, what a variety of constituents there 
are in milk and that the cow is entirely dependent on 
the food she eats for her supply-and consequently her 
productiveness-and knowing. how widely these ele-
ments vary in different grains and fodders, it is evident 
that a proper mixture of these is necessary to supply 
the needs of the animal and that a system of feeding . 
commensurate with the size, individuality and product-
iveness of the animal must be adopted where highest 
excellence is sought. 
For example, if an insufficient supply of albumen is 
given, the, animal will draw on the tissues of the body, 
and so become thin and emaciated, weakening the 
constitution and digestive and assimilative faculties. 
On 'the other hand if too much rich food is fed the 
opposite trouble may be induced, namely, a tendency to 
lay on fat, doing permanent injury to the milking 
qualities. The examples will serve to illustrate many 
similar ones that might be drawn, and fully accentuate 
the necessity of studying the needs of the animal and 
feeding a balanced ration, so that the best results may 
be obtained without engendering loss, and that the 
milking qualities may be stimulated rather than im-
paired. 
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THE VALUE OF A RECORD. 
The- extra cost of keeping a record is but trifling 
compared with the benefits derived from it. Printed 
milk sheets, if it is desired to use then,-can be obtained 
from any dairy supply company at a small cost. The 
little time and trouble of weighing and testing will 
never be missed and at the end of the year the dairy 
value of the herd is known. For the following reasons, 
then, a record should be kept. 
1. It enables the weeding out of nnprofitable 
animals and replacing them by those of superior merit, 
thus increasing the profits [l'Om the dairy. 
2. It indicates which cow's calves will probably be 
the best to rear and which to dispose of. 
3. It enables the selection of animals that make 
the best use of the food given them. 
4. It enhances the value of the herd and the 
selling price of both cows and calves. 
5. It enables a study of the individual peculiarities 
of each animal. 
6. It enables a rational system of feeding j insures 
against wasteful or extravagant feeding and arouses 
and holds the attention of the dairyman, as well as 
solving many hitherto unthought of problems. 
CONFORMATION IN DAIRY COWS. 
That there is a particular con(ormation that indi-
cates superior value for dairy purposes there is little 
doubt. It is to be regretted that engravings of the 
cows Alphea Elf, Bachelor's Girl and Ramapo could 
not be furnished for this bull~tin, to enable the farmers 
to see and study the type of animals best suited for the 
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eheap production of milk and butter. As will be seen 
from reviewing the tables, these cows excelled all the 
,others in dairy value. They presented the triple wedge 
shape in a marked degree, had clear cut heads and 
necks, and fuil and prominent eyes, displaying plenty 
,of nervous ene~'gy and strength of constitution. Their 
bodies were deep and well formed with large develop-
ment in the hind qual'tei's; the barrel capacious and 
ribs well sprung; backbone , strong and well defined, 
showing large space between the yertebrre; the skin 
richly colored an d the hair soft and mossy., The 
udders were large and beautifully rounded out, exhibit-
; ing folds from the rear when empty; the milk veins 
prominent and the escutcheons clear and well marked. 
This is a very meagre description of three animals that 
presented the true type of dairy form. It is but rea-
sonable to expect that animals furnishing such large 
'qnantities of so intricate and sensitive a compound as 
milk mnst not only be highly organized but possess a 
delicacy of temperament and gracefulness of form, 
,combined with a strong constitution, to furnish the' 
large quantities of milk and butter that are so com-
monly recorded. 
SUGGESTIONS. 
For the cheap manufacture of dairy products, a 
succession of soiling crops should always be had for use 
in the time of drought or scarcity of pasture. The silo 
.and root crop are two adjuncts that materially aid in 
this direction. All 'the bettel~ known soiling crops grow 
vigoronsly in Missouri and make large yields; and the 
-construction of silos, at the present time, is neither 
complicated nor expensive, so that no dairyman need 
be without one. 
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THE SEPARATOR FROM AN ECONOMICAL 
STANDPOINT. 
From an economical standpoint a farmer who has 
a dairy of from :five to ten cows, can not afford to be 
without a separator. In a climate as warm and vari-
able as ours is in the summer seaSOIl, changes take 
place in the milk very rapidly, inducing fermentation 
and coagulation, and, in the setting methods generally 
practiced, prevent perfect sepal'~tion, thus entai.ling 
much loss of butter fat. If the ice supply were unlim-
ited, the Cooley system might answer "ery well, but 
the supply being limited and such lal'ge quantities 
needed, it will be founel cheaper and more satisfactory 
to save the labor and expense of storing ice anel pro-' 
vide only sufficient to preserve the Cl'eam and butter. 
The separator renders economy of time possible in 
that the operation is performed in practically the same 
time that the whole milk eQuId be set by the old proc-
ess. In the one case the milk is sweet and in the best 
conditionfol' feeding, and is at once removed and 
disposed of; while in the other, it involves handling 
several times. 'J:hen it is apparent that much extra 
labor is curtailed, the supply of apparatus needed is 
lessened, and much valuable space is saved, resulting 
in economy of the capital invested. 
Again, the fat is all obtained. It matters not 
whether the cows are fresh or advanced in their lacta-
tion periods; if the separator is properly adjusted it 
will secure all of the cream. In several trials made at 
tbiE! Station, of the separator and Cooley creamer, it 
was found that one pound of butter was made from 16· 
pounds of milk by the separator as compared with one 
pound or butter from 22 pounds of milk by the 
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Cooley creamer;. a discrepan·cy that would soon eat up 
the cost of a separator. 
Where the separator is used the cream is obtained 
in the best condition for setting. Its passage through 
the separator gives it a thorongh areation and removes 
all traces of impurities. Thus it can be controlled and 
ripened evenly and the development of too much acid 
and the destruction and loss of a part of the fat in 
churning prevented. The cream can be ripened earlier, 
churned more quickly and will produce a better grained 
butter, of higher and evener flavor and better keeping 
qualities. As milk is valuable chiefly for the butter 
fat it contains, · the first object of the dairyman is to 
secure all of the fat possible. Manifestly, then, a ma-
chine that will do its work so efficiently under such a 
variety of circumstances will form a profitable invest-
ment. 
SUGGESTIONS. 
In washing the De. Laval Baby Separator a piece of 
copper wire, with a hook on one end and an eye on the 
other has been found very convenient. The skimming 
plates are strung on this wire and the hook and eye 
joined when they can be readily washed and scalded 
without danger of bruising and injuring them. The 
wire is then slipped over a nail and the plates left to 
drain off and dry. 
THE BABCOCK TEST. 
The value and desirability of the Babcock tester 
for every farmer can not be over estimated. It is upon 
this as much as any other factor that the success of the 
dairyman depends. It is ·not an expensive machine 
to purchase, is easy to manipulate and gives the results 
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quickly and accurately. By means of it samples of the 
milk from a whole herd can be analyzed in a few min-
utes. Thus by computing the cost of the daily ration 
for each animal and examining a sample of the milk, 
the value of the animal can be readily determined. It 
also enables a more rational system of feeding. For 
instance, if the per cent. of fat is low on first examina-
tion and increases correspondingly with an increase of 
the grain ration, it will pay to increase the ration to 
that point where a profitable gain in fat is made. This 
can be determined in a few days and a needless loss of 
either fat or food avoided by the use of a minimum or 
maximum ration. 
But there is another point worthy of notice in this 
connection. It enables the study of the individuality of 
the cows, their peculiarities of temperament, and the 
foods that seem to agree best with them and yield the 
largest returns. It also makes possible the keeping of 
an authentic record at a very little extra cost. This is 
of primary importance to the dairyman in that it tells 
what each animal is doing at any time, enabling the 
weeding out of undesirable and unprofitable animal~. 
It teaches which arc the best cows in the herd, so that 
a judicious selection of calves can be made for the 
dairy, without the owner being put to the annoyance 
and loss of selecting calves haphazard to rear and then 
find failures. 
The delicacy with" which the test will work is quite 
surprising. Less than one tenth of one per cent. of fat 
can be easily detected. N or does it matter what the 
age of the cow may be or at what period of lactation 
the test is made, it is valuable in · determining the 
efficiency of creaming; It tells just how well the sepa-
rator is doing its work and thus enables the detection 
of imperfect separation and the repair of the machine " 
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:so as to prevent further loss. It tells the ehurner just 
how much of the fat he has obtained from the cream 
and what amount he has left in the buttermilk. If 
there is an undue amount in the latter it gives bim a 
due on which to work to prevent future loss. By 
having the cream less acid another time or chnming at 
,a lower temperature or ripening it more rapidly, etc., 
he will soon find what the trouble is and can avoid 
future mismanagement. 
THE DAILY VS. COMPOSITE TEST. 
A number of composite vs. daily tests of two 
weeks' duration were made during the year, the results 
being very satisfactory, demonstrating that" equally 
accurate and uniform ,results can be obtained without 
making a daily test. This of course means a great sav-
ing in time, labor and chemicals. The samples were 
kept in ordinary pint sealers and preserved with potas-
,sium bichromate. Ten grains were found sufiicient to 
preserve a sample for one week and by the addition 
of another ten · grains the samples kept nicely for two 
weeks: It is a disputed question as to whether bichro-
mate will answer for more than two weeks but as no 
.expel'iments were made we have no experience to offer. 
The jars should be carefully rotated on the addition 
of fresh samples in such a way as to thoroughly mix but 
not churn, and kept in a cool room. r.t was found that 
-carrying the jars back and forth from the stable to the 
.(fairy was not satisfactory as it agitated the milk too , 
much, inducing churning, more especially in the hot 
weather. A series , of samples that were 1eft in, the 
milk room adjoining the stables, where the temperature 
registeredanywherefr<;>m 70° to 90° F. seemed jnc1ined 
to sour and on examination the readings were so 
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obscured with black mud as to render them worthless 
while those kept in the dairy room at a temperature 01 
60° analyzed nicely. In examining samples on several 
occasions they were heated to 125 ° in a hot water bath 
to betterinsure thorough mixing. On examination the-
readings were very much obscur~d,while similar sam-
ple's that stood at 60° always gave accurate results. The-
black mud, where bichromate is used as a preservative t 
often proves troublesome, but jf the samples and acid 
used are both at 60° this will be largely avoided. 
This will be found especially necessary in the hot 
weather when the most trouble is experienced. In 
making tests the necessity of having acid of the proper' 
strength, 1.82 to 1.83, and free from specks of dirt, etc, 
can not be emphasized too strongly. It will also be 
found more satisfactory in the hot weather if samples 
of both milk and the acid are cooled to 60 ° before mak-
ing the test. The value and economy of the coni-
posite sample test is apparent without further amplifi-
cation. But those who contemplate using it must not 
be discouraged or condemn it if the first attempts, 
should prove unsatisfactory. Where the work ' is 
properly done no gl'eater discrepancy than one tenth of' 
one pel' cent. of fat should occur between the average 
of the fresh and the composite sample. 
It will be found especially necessary to use soft 
water for purposes of analyzing in this state, as the· 
hard. water contains much mineral matter, especially 
lime, which covers the samples with foam making' 
accurate readings impossible. 
The' subjoined table will serve to illustrate the: 
individual variations of eight of ,the herd over a period 
as compared with a composite test of the same period, 
and shows how nearly the results obtained in both 
cases agree. 
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DAILY TESTS. Average Average Com- of of posite Daily Compos-
1 2 3 4 5 6 7 8 9 10 11 12 Test. Tests. ita Tests. 
- - - - - - - - - - - -
4.4(214.53.84.54.0 4.3 4.14.414.3 15.014.2i : .2 4.0 4.30 4.1 
4.015.214.63.54.03.0 4.34.2 4'r.214 .614.21 !!.2 4.4 4.16 43 
4 . 5!5'y.8 4. 6 5.4 5.1 5.44.84.84 . 8
1
6.0
1
4.8 5.2 5 .2 5.16 5.2 
3.54.5
1
4.84. 24.84.4 
4.B 4.34" 14.'1" "" i 4.' 4.5 4.16 4 .0 
4.03 .8,423.74.64.0 4.54.04.514.34.4i3.7 4.0 4.0 4.46 4.4 
4.05.1
1
5 . 05 .25.05.1 5.15 .3 5 .6
1
5 .4j5.7,5.4
1
5.2 5.4 5.15 5.3 
5.015,Or4 5.25.55.4 5.3,5.45.5
1
6.0
1
5.616.01 5.55.5 5.44 5.5 
5.4 4.315.4 4. 015.54 0 5. 214 . 0 5.214.0r214.014.5 4.5 4 .68 4.5 
CHURNS AND CHURNING. 
In the spring of the present year the manufactur-
ers of the Diamond balance churn sent one of their 
hand power churns to the Station for test. The name 
of the churn well describes its form . It is divided in 
the middle by a cross board which causes the cream to 
strike six times in a revolution, thus giving additional 
concussion and enabling the churning to be done in 
less time. The churn is furnished with a lid of con-
venient form and a perfection gate is used for drawing 
off the buttermilk. It is light and profitable and 
does not occupy large space. The results of many 
trials indicated that churnil)g could be . done in from 
fifteen to twenty-five minutes and produced a firm 
granular butter, as compared with thirty-five to sixty 
minutes with a hand power Acme barrel churn. The 
cream was of the same ,degree of ripeness ' and churned 
under similar conditions in both instances. The per-
fection gate renders it somewhat easier to draw off the 
buttermilk than in the barrel churn; but the latter 
37 
was ensier to propel, to remove the butter from to the 
worker, and to wash. Exhaustive churning was done 
by both, less than one tenth of one per cent. of fat and 
in many cases only traces, being found in the butter-
milk as shown by the Babcock test. 
While we believe the barrel churn to be the best for 
all practical purposes of the home dairy, the Dia-
mond balance churn possesses high merit and is deserv-
ing of a trial. 
SUGGESTIONS. 
The use of either Mann's acid test or Farrington's 
alkali tablets for the purpose of ripening cream, will 
be found good practice, as by this method the degree 
of acidity can be determined and the churning done at 
the proper time, thus preventing much loss from the 
development of too much acid and the destruction of 
butter fat. It also enables more thorough and even 
ripening of the cream. The use of something of this 
nature is especially desirable in· our climate, . owing to 
the difficulty in controlling temperatures without the 
use of too much ice. 
Where water at a temperature of from 45 to 50 
degrees, or ice, can not be had, we would advise the use 
of Boyd's automatic ripening vat. This being fur-
nished with dead air spaces, is not subject to the sudden 
atmospheric changes, and insures a more perfect ripen-
ing of the cream. 
During the summer some difficulty was experienced 
in churning. In spite of the most careful handling of 
the cream, it required from forty-five minutes to one 
and one-h,alf hours to churn. Immediately succeeding 
the addition of the milk of a couple of fresh cows, a 
change was noticed, and from that time on no difficulty 
was experienced. This emphasizes the necessity of 
38 
having some of the cows fresh at varying periods dur-
ing the year to insure better and easier churning. 
SUMMARY OF RESULTS. 
r. The average annual cost of keeping a cow witn-
out the use of silage and roots, is $35.30. 
II. The average yield of milk was 5927 pounds, 
producing 297.93 pounds of butter; 100 pounds of 
milk, costing 62.5 cents, and a pound of butter fat, 
15.2 cents. 
III. 'rhe largest individual yields were made by 
Alphea Elf and Bachelor's Girl, who produced 8185 
and 8118 pounds of milk, yielding 337.17 and 357.65 
pounds of fat, equivalent to 404.60 and 429.18 pounds 
of butter, l'espectively. 
IV. The cost of the daily ration for the winter 
months varied from 11.6 to 16.8 cents per day; for the 
summer, from 4.0 to ,(.2 cents per day, showing an 
average daily cost for the year of 1004 cents. 
V. While the Shorthorns produced nearly as 
much milk as the Jerseys, they did it at a much greater 
cost. In the case of butter fat and butter, the fonner 
produced it at a cost of 22.9 and 19.1 cents per pound; 
the latter at 12.5 and 1004 cents per pound. 
VI. Making due allowance for the natural de-
crease in milk flow as lactation advances, the continual 
feeding of a dry and concentrated ration over a period 
of six months maintllined the milk flow remarkably 
well, and gave a slight increase in per cent. of fat. 
This indicates that good results may be attained with-
out the use of much succulent food. 
VII. The effects of the dry seasons on the herd 
were not as pronounced as was expected. In the fall 
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of 1893 a shrinkage in milk flow and per cent .. of fa1 
occurred in the months of August and September. In 
the summer of 1894 a gradual gain in milk flow and 
live weight was made, the per cent. of fat remaining 
very constant. 
VIII. The feeding of heavy grain rations with 
hay maintained an average flow of milk without .mate-
rially inereasing the per cent. of fat. Grass pasture 
and a light grain ration gave an increased flow without 
lessening the per cent. of fat, showing the special 
adaptability of grass for dairy food. 
IX. The prolonged periods of lactation were note-
worthy for the greater constancy of the milk flow as the 
period lengthened, the greater difficulty of affecting it 
by changes of food, and the gradual increase in per 
cent. of fat. 
X. While variations oecurred in the production 
of milk and butter fat feom month to month, it will be 
observed that the months in which these occur were 
either preceded, or followed. by, months of under pro-
duction, so that, on making an average of a long 
period, the variations in milk and butter fat are not so 
great as is generally supposed. 
XI. A rational system of feeding is necessary, 
because milk is derived from the food and water con-
sumed, and is standard in composition; but the ele-
ments eontained in the foods varying in quantity, it is 
evident that a proper combination of foods must be 
given where highest suceess is sought. 
XII. · The results indicate that, with similar food 
and conditions, some cows produced more milk and 
butter at less cost than others. As these cows pos-
sessed, in a marked degree, what is term'ed "dairy con-
formation," it is evident that this form is to be desired, 
as it indicates s;uperior dairy qualities. 
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XIII. All cows are not useful for the same pur-
pose, as each animal has a peculiar temperament of 
her own; some, therefore, will make better use of the 
food given them than others, and all will require it in 
varying quantities. Thus, it is apparent that a close 
study of the individuality of the cow is necessary. 
XIV. The age at which cows cease to be useful 
must be determined by the scales, the Babcock test, 
and the value of her calves for re-stocking the dairy. 
XV. Every dairyman should keep a record', so 
that he can weed out unprofitable animals, make a 
better selection of calves for the dairy, study the needs 
of his cows, enhance the value of his herd, insure 
against extravagant feeding and increase his interest in 
the work. 
XVI. From an economical standpoint, a hand 
separator will form a profitable investment. 
XVII. In tests of the separator vs. the Cooley 
creamer, a saving of 2.16 pounds of fat in every 100 
pounds of milk was effected by the former over and 
above the latter. 
XVIII. The Babcock test is essential on every 
farm, because it enables the keeping of an accurate 
record, of preventing waste in separating, and in churn-
ing. 
XIX: The results or the composite vs. daily tests 
were satisfac.tory and show that accurate results may 
be had with a minimum expenditure of time, labor and 
chemieals. 
XX. A comparison of the diamond balance and 
barrel churns showed that the former would churn in 
less time, but it was harder to propel, to remove the , 
butter froIIlc, and to wash, than the latter. 
